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carolinensis (Mill.) Tidestrom), 2n = 16, occurs in swampy or sandy
soils in low, acid prairies, thickets and woods, principally along the Coastal

Plain from southern New Jersey to southern Florida, west to eastern

Texas and southeastern Oklahoma, and north to Arkansas. It also occurs

in Bermuda, the Greater Antilles, Mexico, and Central America. Taxo-
nomically important characters are the heavily resinous-glandular gla-

brescent branchlets; narrowly oblanceolate, coriaceous, persistent leaves,

abundantly resinous-glandular on the upper surface; and glabrous fruit.

The fruit is eaten by numerous coastal birds, including quail and apparent-

ly wild turkey in some areas.

Although Myrica pusilla Raf. (Cerothamnus pumilus (Michx.) Small),

2n = 16, was recognized as a distinct species by both Fernald (Gray's

Man. Bot. ed. 8, 1950) and Gleason (New Britton & Brown Illus. Fl.

Northeast. U.S. Vol. 2. 1963), Radford, Ahles, & Bell (Man. Vase. Fl.

Carolinas, 1967) treated it as M. cerijera var. pumila Michx. It appears

that M. pusilla is merely a smaller xeric form of M. cerijera that does not

merit specific status (Thieret, 1966). Varietas pumila occurs on dry,

sandy pinelands and prairies from eastern Texas and Louisiana, east to

Florida and north to North Carolina. The status of this questionable

variety should be investigated more thoroughly.

Section Faya, characterized by simple or branched aments. carpellate

spikelets with several flowers, of which only some develop, and fruits 4-

6 mm. in diameter, includes only three species. Myrica inodora Bartr.

occurs in our range; M. calif ornica Cham, occurs only along the west

coast of the United States from Washington south to California; and M.
Faya Ait. is restricted to Madeira, the Canary Islands, the Agores, and

Portugal (where it is naturalized or possibly indigenous). This type of

distribution of closely related species is further evidence of the relict

nature of the genus.

Lacking the almost characteristic myricaceous scent, Myrica inodora

Bartr. (Morella inodora (Bartr.) Small; Cerothamnus inodorus (Bartr.)

Small), odorless bayberry, occurs sparingly in the Gulf Coast pineland

swamps from southeastern Louisiana to northwestern Florida. This

evergreen shrub is recognized by its smooth, reddish-brown branchlets

that are scurfy tomentose when young but later pubescent to glabrous;

by its oblong-obovate to ovate coriaceous more or less glandular leaves

with the margin usually entire, rarely with a few serrations apically; and
by its glabrous fruit.

Subgenus Myrica (subg. Gale [Duham.] Engler; Gale Duham.; Cero-

phora subg. Galestis Raf.; Angeia Tidestrom) includes M. Gale L. {Gale

palustris (Lam.) Chev.), 2n = 48, ca. 96, sweet gale, of northwestern

Europe, northern North America, and northeastern Asia, and M. Hart-

'^egii S. Wats., of the Sierra Nevada in California. Found principally in

swampy areas, M. Gale is distributed in North America from Labrador to

Alaska, south to Newfoundland, Long Island and Pennsylvania, west to

^lichigan, Minnesota, Wisconsin, and Washington and Oregon. It reaches

our range in Tennessee and in bogs, now largely drained, in Henderson
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are apparently dodecaploids (2n = ca. 96 in plants from the Queen
Charlotte Islands). Further counts are needed throughout the range of
the species to determine the extent and levels of polyploidy and its sig-

nificance.

An interesting phenomenon in M. Gale is the great plasticity in the
sexes of individual flowers as well as individual plants. Three types of

monoecious plants occur (Davy & Gibson, 1917): both staminate and
separate carpellate aments may occur on the branchlets of a single plant;
the branchlets may produce androgynous aments with staminate flowers

on the lower part of the ament; or in some aments perfect proterogynous
flowers capable of producing fruit can be found. In addition, the sex of

a plant of M. Gale may vary from one year to the next, from undeter-
mined causes.

Most, if not all, species of Myrica have numerous nodules on the roots,

including the adventitious ones arising from prostrate stems or rhizomes.
Recent investigations by Bond have clearly demonstrated that the nod-
ules, especially those of M. Gale, are accumulators of nitrogen. Bond
(1958) postulated that the nitrogen fixing nodules of Myrica species

may have been the original and principal source of symbiotic nitrogen in

temperate regions following the Pleistocene.

Known best to the nonbotanist for their role in candle making, Myrica
cerifera, M. pensylvanica, M. heterophylla, and to a lesser extent. .1/.

inodora were sought by early settlers of the eastern United States. The
fruits were gathered in the fall and placed in boiling water, the waxlike
coating (a fat composed mainly of palmitin or palmitic acid) then melt-

ing and rising to the surface was skimmed off for use in candle

making. Today most bayberry candle fat is imported into the United
States from South America. In the eastern United States the making of

bayberry candles with locally gathered fat has become a novelty or tour-

ist attraction. In Europe bayberry fat is used in the manufacture of soap,

probably for its pleasant scent.

Of limited economic importance, the buds and mainly the fruits serve

as a food source for wildlife, especially birds. Muskrats have been ob-

served feeding upon the fruits of M. Gale, and the buds and aments are

eaten by sharp-tailed deer. The bark of Myrica cerifera and M. pensyl-

vanica were once used in moderate amounts as an astringent and in

larger amounts as an emetic. The bark in the form of a powder or in a

decoction was also used to treat inflammations, ulcers, and many other

internal problems. It has been reported that the leaves can be used as a

substitute for bay leaves (Laurus nobilis L.) in flavoring stews and soups.

Because of their habit of growth various species are effective in controlling

erosion. Several species are attractive ornamental shrubs in cultivation.
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2. Comptonia L'Heritier ex W. Alton, Hort. Kew. 3: 334. 1789.

Low-growing shrubs; branches terete, brown, villous to minutely pu-

berulent, fragrant. Leaves appearing after flowering, pinnatifid with

rounded lobes, membranaceous, linear-lanceolate, deciduous or persisting

until the following spring, glabrous to densely pubescent, short-petiolate

;

stipules present, semicordate becoming subfoliaceous, deciduous. Plants

monoecious or dioecious; flowers usually imperfect, borne in axillary

aments. Staminate flowers in cylindrical flexuous aments near the apex

of the branchlets; primary bract cordate, reniform; stamens 3-8; fila-

ments free. Carpellate flowers generally in erect globose-ovoid aments,
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usually on older wood, the primary bract usually ovate, pubescent, at
least near the base; each flower subtended by 6-8 minute linear to acicu-
lar secondary bracts that persist and elongate in fruit (see Figure 3, g-i,
k). Fruit a small ovoid-oblong, smooth, shining nut. Type species: C.
aspleniijolia (L.) L'Her. ex W. Ait. = C. peregrina (L.) Coult. (Name
commemorating H. Compton, 1632-1713, an amateur horticulturist and
supporter of botany, who also served as Bishop of London.) —Sweet

A single extant species, Comptonia peregrina (L.) Coult., 2n = 32,
sweet fern, found on poor, often rather dry soils in woodlands, clearings'
pastures, and pine barrens from Nova Scotia to Saskatchewan, south to
Virginia, western North Carolina (but also in four counties in the lower
Piedmont), extreme western South Carolina, and locally in northern
Georgia and Tennessee, Ohio, northwestern Indiana, Illinois and Minne-
sota. The rather attractive low shrub with its fragrant aroma when
crushed has been separated into two varieties. The questionably distinct
var. aspleniijolia (L.) Fern., of the Coastal Plain pinelands or pine bar-
rens from Long Island, New York, to Virginia, is characterized by the
minutely puberulent branchlets, sparsely short-puberulent or glabrous
leaves, and fruits 3-4 mm. long. The more northern and inland var. pere-
grina has more or less pilose branchlets, pilose leaves, and fruits 4-5 mm.

The six to eight secondary bracts associated with a single pistillate

flower suggest that the solitary flower is derived by reduction from a few-
flowered cyme. The inner secondary bracts would be the only grossly ob-
servable remnants of the cyme. A second possibility is that the inner sec-

ondary bracts are actually modified perianth parts that are completely
lacking in Myrica. A careful anatomical study of the flowers and aments
IS needed.

Comptonia peregrina is the only survivor of a genus that had perhaps
a dozen species in the Eocene and Oligocene. Berry (1906) postulated
that Comptonia developed in the Upper Cretaceous as a branch from
Myrica stock, but supporting evidence is lacking. Numerous Tertiary

fossils of Comptonia clearly demonstrate that several species once oc-

cupied regions throughout much of the temperate world. In European
Tertiary deposits, C. difformis (Sternh.) Berry is the most common fos-

sil species of the genus (Kotlaba, 1967).
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COMPARATIVEMORPHOLOGICALSTUDIES IN

DILLENIACEAE, VIL
ADDITIONAL NOTESON ACROTREMA

William C. Dickison

I

result in part of the wide range of growth habits encountered. One of'^the

most interesting, yet least studied genera in the family, is Acrotrema Jack,
a rhizomatous, semi-herbaceous plant.

Acrotrema is of interest not only because it is a small, nearly herbaceous
plant in an otherwise woody family (the Australian genus Pachynema is

also for the most part non-woody), but its constituent species show a
remarkable degree of morphological variation (see Figures 35-43).
From an evolutionary viewpoint, the genus is noteworthy because it is

one of the few dicotyledonous herbs in which the vessel elements possess
exclusively scalariform perforations (Takhtajan, 1954, p. 119). Further-
more, Meeuse (1966, p. 204) suggests that, "the pinnate or bipinnate
leaves of the acaulescent Acrotremeae are also suggestive of a fern-frond,
I.e., a pteridospermous-cycadopsid phyllome, and one of the possible
habit forms of the 'reconstructed' group of Protodicots."

The genus has been generally considered to consist of about ten species
and a number of varieties, all of which are confined to Ceylon with the
exception of A. costatum Jack from Thailand and the Malay peninsula,
and A. arnottianum Wight from southern India. Indications are that some
of the species are very narrowly endemic and apparently quite rare.

The only comprehensive taxonomic treatments available are those pre-
pared by G. H. K. Thwaites (1864) in his Enumeratio plantarum Zey-
laniae: An Enumeration of Ceylon Plants . . ., by Hooker and Thomson
(1872) for J. D. Hooker's The Flora of British India, in which they com-
ment that Acrotrema is, "A remarkable genus of very variable species,"

and by H. Trimen (1893) for his A Hand-Book to the Flora of Ceylon.
Trimen commented, "Most of the species are ill-defined and extremely
variable, and I have failed to obtain any clear idea of their limits. They
doubtless hybridise freely." Anatomical information is meager and accu-
rate illustrations do not exist.

I recently had the good fortune to secure an excellent assemblage of

well-preserved specimens of Acrotrema resulting from the collecting ef-

forts of Dr. R. D. Hoogland of the Australian National University. The
assistance Dr. Hoogland has given me now and in the past is acknowl-
edged with much appreciation. Although many of these collections are

currently without names, they are all vouchered' and are being studied in
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connection with a new generic treatment for a proposed flora of Ceylon.
The present paper draws attention to this uncommon and little-known

dilleniaceous genus and provides additional morphological information,
including the report of new anatomical features for the family.

MATERIALS AND METHODS
Liquid-preserved vegetative and floral material was received from Dr.

R. D. Hoogland. Hoogland collection numbers 11423, 11460, 11469,
11572, 11575, 11580, and 11583 were collected in Ceylon and have
voucher specimens housed at the Commonwealth Scientific and Industrial
Research Organization, Division of Plant Industry, Canberra, Australia
(canb); Department of Agriculture, Peradeniya, Ceylon (pda) ; and
the United States National Museum, Washington, D.C. (us). The Hoog-
land collection of Acrotrema costatum (11635) was obtained in Penang,
iviaiaya, and has supporting material in canb. Additional preserved
plants ot A costatum were received through the efforts of Mr. K. C.
i^niang at the Botanic Gardens, Penang. The following specimens of
Acrotrema at the United States National Museum were also examined;
tnese tor the most part are very old sheets with Thwaites collecting

:rotrema sp. Ceylon: Thwaites CI
"'

C.P. 3880; Thw. Ceylon: Thwaites C.P. 239;a,.^a/o« Jack. Thadand:5n..7ma«i 2999; A. dissectum Thw. Ceylon: Thwaites

cfyloi Tht? rT ^^^^ ^'^'**"= '^^"^'^''^ C.P. 253; A. lanceolatum Hook.

? rLS Hook r''f'' l/"^«^«- Thw. Ceylon: Thwaites C.P. 3899;

uniLrTrlt ^ n
.^'''^'^''^ ^^'"^'^'' ^.P. 3364; Thwaites C.P. 3969; A.

tZ!;1 n^'^^- ^"?**°=. ^^^«^'^^^ C.P. 3486; A. Walkeri Wight. Ceylon:

T3«r crro^„ ^ I -, -Ubsequctttly stalned wlth saframH-

% NaOH t T;,"^-
^'"''^^ «°^^^^ ^"d leaves were also cleared with

by maldnTnik f^^
^asculation. Epidermal features were examined

in g>ct"L7e%^^^^
^'''"^'^ ^'""^^- ^°"^" "^^ ^"tylized and mounted

BoIi'nVThl'u'-"^
^•^^'' ^^^"°" S^"^^' ^taff artist in the Department of

predated ' ""'''^ '' ^°^^^ Carolina, Chapel Hill, is sLerely ap-

GENERALMORPHOLOGY

specimens whifhwtfer.-^T'^'''""^""^^"'^'^"^ "^^"^^«"^ '^^"'''^"^

variability in lamr.H ^^^^ '• ^'^^^^' ^^'^^ '""^trate some of the

plants with leaves that arf, T -^T^^^ ^^' ^^' ^^' ^"^ ^^ '"'P'''?*tnat are undivided and generally obovate-oblong. The
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leaves of Acrotrema gardneri (Figure 39) are narrowly oblong to linear-

spathulate whereas those of A. lanceolatum (Figure 40) are characteris-
tically linear-lanceolate in outline. The margins are entire, serrate, or
dentate. Figures 41 and 42 show specimens of A. Thwaitesii with linear-

lanceolate, pinnatifid leaves. The most dissected situation occurs in .1.

dissectum (Figure 43) in which the leaves are bipinnate with the largest

segments deeply cleft and one or more pairs of small segments situated
between the large ones. Acrotrema lyratum (not pictured) is described
as having lyrately lobed leaves with four to five pairs of basal lobes, and
A. arnottianum has been pictured as possessing large, entire leaves
(Swamy & Periasamy, 1955). A study of the stability of leaf morphology
in this genus in addition to chromosome data would be of interest.

Thwaites's collection of A. appendiculatum Thw. (C.P. 3880) is distin-

guished by the presence of rows of large, circular cushions between the
secondary veins of the leaf (Figure 37). The foliage of A. costatum and
many of the Ceylonese plants is variegated along the midrib as shown
m Figure 20. The petioles sheath the stem and possess membranous,
caducous wings. Young leaves exhibit conduplicate vernation (Figure
29) as is characteristic of other Dilleniaceae.

The stem is typically very short and in some cases the plants appear
acaulescent. Acrotrema costatum (Figure 20) has a comparatively
elongated axis which is readily divided into a pubescent aerial segment
bearing crowded leaves and leaf scars, and an underground rhizomatous
portion. With the exception of the primary root, all roots are adven-
titious. The endogenous origin of the roots from the stem has been illus-

trated in Plate I, Figure 4 of Dickison (1969).
The inflorescence is a terminal or axillary raceme, occasionally reduced

to a single flower. Each flower is subtended by a membranous bract. The
length of the peduncle and degree of pubescence has been used to separate
species. On the basis of general floral morphology, A. costatum from Ma-
laya (Figures 9-15) is clearly distinguishable from most species in-

habiting Ceylon (Figures 1-8). In the latter, the androecium is ex-

ternally fasciculate with three stamen fascicles alternating with three

carpels {A. Thwaitesii is an exception). Individual stamens possess long

filaments and short anthers which open by longitudinal slits (Figures 6,

8). The androecium of A. costatum does not show external fasciculation

but rather the fifteen stamens arise from the receptacle uniformly around
the carpels. Stamens have elongated microsporangia which dehisce by
apical pores (Figure 12). The gynoecium is usually described as con-

sisting of three basally connate carpels; however, I have examined ra-

cemes in which some or all of the flowers were bicarpellate (Figure U).
The morphology of the carpels agrees essentially with previous descrip-

tions (Dickison, 1968). Carpels are glabrous and differentiated into a

swollen ovary and slender, sometimes recurved, style terminated by an in-

distinct stigmatic surface. The two or three conduplicate carpels are lat-

erally concrescent (Figures 25, 26). At the level of placentation the ven-

tral suture opens to produce a central cavity. Progressing distally, the
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carpels close and become totally apocarpous at the initiation of the

stylar region. The bicarpellate gynoecium of A. costatum has an oppo-

site orientation as interpreted by Wilson (1965). The ovules are arranged

in two rows along the placenta and range in number from two to many.

Raphides are a characteristic feature in the carpel wall. The fruit is a

follicle and the seeds are arillate. The flowers have five pubescent sepals

and five glabrous petals which contain numerous raphides.

VEGETATIVE ANATOMY

Trichomes. The trichome complement of Acrotrema is unusually di-

verse and includes types previously unknown for the family. A dense

pubescence may cover the aerial stem (Figure 20) and also young floral

buds, pedicels and peduncles (Figures 1, 9, 10). On the leaf, hairs

are conspicuously abundant along the major veins of the abaxial surface

and margins of the lamina. Foliar trichomes are not uniform in length

but are noticeably longer along the veins than in intercostal regions.

Compared to other Dilleniaceae, the prevalent trichome type is a uni-

cellular, unbranched form. Frequently, however, these hairs are raised

on pedestals of enlarged cushion cells (Figure 24), a feature not typical

among other members of the family. A few septate hairs with varying
numbers of cells and their outer walls divided into two layers were ob-

served (Figure 23).

Acrotrema also possesses glandular trichomes. Glandular hairs are very
abundant on sepals and to a lesser degree on the leaves. One type of

glandular hair consists of a multicellular stalk and globose head (Figure
18) the contents of which stain very darkly. Another form observed on
the leaves of A. costatum is composed of a cluster of swollen cells situated
in depressions on the lower surface of the lamina (Figure 34). A third
category of glandular trichome, which is very abundant on sepals and
pedicels of A. costatum, is the most complex and diagnostic in the entire
tamily. As seen in Figures 16 and 17, these trichomes are basically two-
armed with a short stalk and spreading, multicellular arms that ter-
minate with a much enlarged, clavate, thin-walled cell. This trichome
IS exceptional for the family and has surprisingly been overlooked in
previous descriptions of the genus

tral. Hairs of the type described above. Epidermis is

'~r ^' ""Jformly thickened, thin-walled cells. Cells of the abaxial

the .T' ,
/° ^' isodiametric with straight walls whereas those of

Ind trli!
'"^ ^'' "•' "^'^^^^b'y '"o^e ^^^ol Costal cells are elongated

Leaf. Dorsiventral

composed of

and trichomes

thiif ^'a
surrounded by specialized ''accessory cells." Stomata

iDundant and confined to the abaxial surface (Figure 31). Mature

subsidarv'rirT^u-'^
^''"'" Metcalfe and Chalk, 1950), i.e., three

stomaTFirr tf ^''^ ""' ^^ ^"^^"^^ than the othe two, surround the

pattern in thniV--™' '' '^' ^''' ^^P«^t of the anisocytic stomatal
pattern in the Dillemaceae. Guard cells have an average length of 26 ,



r I

JTGURES 1-15 Floral morphology of Aa
Hoogland 11469, Ceylon). 1, Lateral ^ie^^ of open flo\\
seen obliquely from above X S, 3, flo\\(

4, gynoecium of 3 carpels, X 3.5.
5* oetal

:]uely from beneath.

of bicarpellate gynoecium.

,
petal

1 chloroplasts. The mesophyll is differentiated into

palisade and spongy layers although they are no't sharply defined (Fig-

ure 31). A weakly differentiated hypodermis is evident in A. costatum.

Raphides are common. Subepidermal layers of collenchyma occur around
the midrib. I have drawn attention elsewhere (Dickison. 1969) to the

marked differences in petiole vasculation between A and the
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Ceylonese species, where initially three bundles give rise to an abaxial
arc of vascular tissue and an adaxial bundle. The petiole of A. costatum
is supplied by a large number of traces (ca. 9) which divide in the mid-
rib to become orientated as thirteen widely separated collateral bundles
(Figure 19). The larger bundles have outer sclerenchymatous caps. A
large central bundle is located adaxially, above which a conspicuously
smaller bundle occurs with inverted vascular tissue. In species with un-
dissected leaves, the vasculation of the lamina is pinnate with strong
secondary veins terminating at the margins (Figure 20). Many species
from Ceylon have secondary veins which fork noticeably at the margins
(Figure 22), not a common feature among other dilleniaceous genera.

glandular trichome fro"m''^en^i'!;?'^>'"^>'
^^" ^^c>-otrema. 16. Lateral view ol

.. .
irom sepal of A m.fattmi (Hooj^land 11635), X 62; 17e, seen from abovp v 77 ;

^^^tuium ytioogiana liojj), a "''. ^''

{Boogland 11423) C'
S' ' ^'^"^"Jar trichome from sepal of Acrotrema

n (from Penan^ vi ,'
^''^'^sverse section through midrib of leaf ot

4- 20 hahifnf !' ^^^^y^' ^«) showing widely separated vascular

ou2h .t.^ 5^J'^'^«^""^ (from same coll.) X 1/2- 21, transverse

deirn n?
^""^^' ^'^^^ showing departing eaf traes It), initia-

-/Tr S,^^:fcTlL?T"^'f co'llateTal bund"s"x 4^22, leaf

;^ulticenul^


